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IMPROVEMENTS IN ELECTROMAGNETIC TRAFFIC SIGNAL DETECTION 



TECHNICAI/FIELD 

The present invention relates to improvements in electromagnetic traffic signal detection 
wherein a loop of electrically conducting material is laid on or set into the pavement 
surface of a roadway or the like. The loop provides means to detect the presence of a 
motor vehicle or the like passing thereover by means of the disturbance of the 
electromagnetic signal by the metal body of the vehicle passing over the underlying loop. 
The disturbance of the electromagnetic signal can be used to activate traffic lights, a boom 
gate, or the like. 



BACKGROUND ART 

Electromagnetic signal detection systems are one of several means for detecting the 
presence of motor vehicles or the like and for controlling or regulating traffic flow. Other 
detection means include but are not limited to infra-red systems wherein a passing vehicle 
breaks a beam of infra-red light between two pre-determined points, and pressure-sensitive 
systems, wherein the weight of a vehicle passing over a pressure-sensitive detector set in or 
on the road pavement activates the traffic lights, boom gate or other traffic control means. 

Electromagnetic signal detection systems are perhaps now the mostly widely used traffic 
control or traffic regulating system because of their adaptability or versatility, their cost 
compared to other systems, and their reliability. This is especially so in applications for 
traffic control on public roads and car parking stations. However, the cost of installation of 
such electromagnetic signal detection/traffic control systems is relatively high, being both 
labour intensive and capital equipment intensive, as well as being time consuming. 

Existing electromagnetic traffic signal detection loops are retrofitted to the road pavement 
after the pavement has been laid. This requires that a groove be saw cut into the pavement 
base or surface layer which damages the integrity of the road pavement, manually 
installing a loop within the groove and then sealing the groove with a settable filling 
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material. This process is very labour intensive and time consuming. Further, it has a 
potential for environmental pollution, and control measures are required to prevent the 
asphalt and water slurry from the saw cutting from entering the stormwater system, 
including sediment control weirs and filters. 

European Patent EP 0425977 (Beck, Werner) discloses an induction loop for installation in 
or under the road surface for the automatic operation of switchgear for traffic control 
means, wherein the electronically conductive material of the induction loop is contained 
within an open-sided channel or conduit which serves to protect the induction loop but 
adds bulk which has the effect of making the system more difficult or more time- 
consuming and costly to install. 

Us Patent No 5,008,666 (Gerbert et al) discloses a traffic detection or measurement device 
including coaxial cables embedded in a polymer matrix together with a vehicular presence 
detector to indicate data such as vehicle count, vehicle length, vehicle time of arrival, 
vehicle speed, number of axles per vehicle, axle distance per vehicle, vehicle gap, headway 
and axle weights. This device is too sophisticated for general application and is difficult or 
time-consuming and costly to install. 

niSCLOSUF P f}V THF. INVENTION 

It is an object of the present invention to provide an improved installation method for an 
electromagnetic traffic signal detection or traffic control system which goes at least some 
way towards overcoming or at least minimising the prior art problems or limitations 
referred to above. 

It is another object of this invention to provide an improved electromagnetic traffic signal 
or traffic control system which is universally adaptable for use in most traffic control 
applications. 

It is a further object of this invention to provide an improved electromagnetic traffic signal 
detection or traffic control system which is relatively simple and inexpensive to 
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manufacture, is easier and less expensive to install than existing systems, and is simple and 
reliable in operation. 

These and other objects of this invention will become more apparent from the following 
descriptions and the drawings. 

According to one aspect of this invention there is provided an electromagnetic traffic 
signal detection or traffic control system which includes one or more electromagnetic 
traffic signal detection loops comprising a pre-formed or pre-wound electrically 
conducting material in one or more interconnected loops of a predetermined configuration, 
encapsulated in a protective coating or layer, such as a protective bandage, or by other 
suitable insulating means, such that the signal detection loops may be inlaid as a single unit 
within the pavement structure, such as during the construction of the road, or during 
maintenance or repair thereon. The signal detection loops are operatively connected to 
traffic signals, a boom gate, or other traffic control or regulating means, whereby the 
electromagnetic signal disturbance created by the magnetic field of a metal vehicle passing 
over the loop activates the traffic control or regulating means. 

This invention will now be further described by way of example only with reference to the 
accompanying drawings, wherein 

PIG. 1 is a plan view of a typical traffic signal detection loop installation 



according to one embodiment of the invention; 



FIG. 2 



is a cross-sectioned view of a section of a typical road pavement 
construction, showing a cross-section through one section of a traffic 
detection loop laid on the road pavement base, encased in a 
protective bandage and covered by a top coat of asphalt; and 



FIG. 3 



is a cross-sectional view through one section as installed in a 
concrete road pavement. 
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RFST MODE OF PARRYING OUT THE INVEN TION, 

PIG. 1 is a plan view of a typical traffic signal detection loop installation according to one 
embodiment of the invention, shown in a 'drive on the left' situation such as in Australia, 
New Zealand and the United Kingdom. The invention is, however, equally applicable to a 
•drive on the right' situation such as in the United States of America and Continental 
Europe. 

FIG. 1 illustrates a three-lane carriageway at the intersection with a cross-street. Induction 
loops 1 and 2 interconnected by electrically conductive cable 3 are installed in the inside 
lane adjacent to the kerb. Loops 4 and 5 in the middle lane are interconnected via cable 6. 
Loops 7 and 8 in the outside lane are interconnected by cable 9. Right-turn traffic from the 
outside lane passes over loops 10 and 11, interconnected by cable 12 within the 
intersection area. The right-turn arrow 13 marked on the road surface in the outside lane 
directs right-tum traffic over the right-tum approach loops 8 and 9, and the right-turn 
departure loops 10 and 11. The lanes are marked on the road pavement surface by means 
of centre-line 14 and lane dividers 15 and 16. All of the loops 1 to 11 are operatively 
connected to the traffic lights junction box 17 adjacent to the comer or intersection. 

FIG. 2 is a cross-sectional view of a portion of a typical road pavement, showing a cross- 
section through one section of a traffic detection loop. A bitumen impregnated geotextile 
base bandage 18 is laid on the road pavement base 24 (and underlying sub grade 25) and 
electrical conducting material or sensor wires 19 are laid on the base bondage 18 and held 
in place by encapsulation tape 20. The whole assembly is attached to the road base 24 by 
means of by a bitumenous adhesion bandage 21, and is then covered by a bitumen surface 
layer 22 typically 40mm to 150mm in thickness. 

FIG. 3 is an isometric cut-away view of a portion of a traffic detection loops showing the 
composite structure in more detail. 
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As shown in the drawings relating to this embodiment of the invention, the electromagnetic 
traffic signal detection loops are pre-wound and encapsulated in a protective bandage so 
that they may be inlaid as a single unit within the pavement structure during the 
construction of the road. 

Each set of loops comes packed as a single unit, ready to install. 

Installation of loops to the road base course takes a fraction of the time that is required for 
the installation of loops that are cut into the surface of the road. 

Because the loops are encapsulated in a protective membrane or bandage, they can be 
exposed to vehicular traffic for a number of days after installation, without damage to the 
loop wires. 

The loops are installed between the layers of asphalt during the construction of the asphalt 
road pavement. Therefore eliminating the need to saw cut the road surface, which 
adversely affects the integrity of the pavements structure. Ezy Loops can be installed on to 
any sound flat surface, then overlaid with an asphalt wearing course. 

The loops can be installed into a concrete road pavement during construction by tying the 
loop to the top layer of reinforcing steel mesh. 

Advantages of this method of installation of electromagnetic traffic signal detection loops 
include:- 

no electrical certification required for installation of the loops to the road base; 
no power tools are required for installation of the loops; 

the loops can be formed to suit any traffic lane width and any traffic carriageway, 
including for example conventional motor vehicle traffic, light rail, parking station 
entrances, to name a few; and 

the loops can be formed to suit any electromagnetic loop configuration. Standard 
widths are, for example, 1.6m, 1.8m, 2.0m and 2.2m. 
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The bandage encapsulated loop ensures that the loop remains in the desired shape or 
configuration, and serves to protect the wires of the loop during transportation and 
installation, such as during periods when the loop is laid out on the pavement and exposed 
to traffic, but is not yet covered by the top layer of asphalt and is exposed or left open to 
vehicular traffic. 

The bandage used to adhere the loops to the road base with the assistance of a light rubber 
roller. No other processes are required to adhere the loops to the base. The loops can be 
adhered to a cold base, (i.e. profiled concrete or old asphalt pavement). 

Installation onto Base Course 

Once the base course has been prepared, i.e. profiled, milled and cleaned in the case of an 
existing pavement, or layed and rolled in the case of a new pavement, remove the loops 
from their packing unfold them and place them on the ground in the correct position over 
the marks. Secure the loops by using the protective bandage. Using a hand roller, roll the 
loops so that they adhere to the base. Lay the leader wires out so that they intersect the lip 
of gutter adjacent to the PJ box. Cut a piece of bitumen bandage the length of the leader 
wires, peel the backing paper off and lay the bandage over the wires. Use the roller to 
press the bandage down. Remove the corking from the conduit leading to the PJ Box and 
feed the leader wires through. Recork the gutter groove and conduit. The surface layer of 
asphalt can now be laid over the loops and rolled. This method can be used if the 
temperature of the base course is over lOO'C, but it is preferable that the temperature is 
below 80<C. 

Although an exemplary embodiment of the present invention has been shown and 
described, it will be apparent to those having ordinary skill in the art that a number of 
changes, modifications or alterations to the invention described herein may be made, none 
of which depart from the spirit of the present invention. All such changes, modifications, 
and alterations should therefore be seen as being within the scope of the present invention. 



SUBSTITUTE SHEET (RULE 26) 



WO 00/75906 .7- PCT/AUO0/00644 

It should be appreciated that the present invention provides a substantial advance in 
electromagnetic traffic signal detection and traffic control providing all of the herein- 
described advantages without incurring any relative disadvantages. 
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